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SUMMARY

MOAA's updated cutlook for the 2004 Atlantic hurricane season Indicates a 45% probability of an
above-normal season, a 43% probability of a near-normal season, and only a 10% chance of a
below-normal season, according to a consensus of sclentists at the MNational Oceanlc and Atmospheric
Administration's (NOAA) Climate Frediction Center (CPC), the Hurricane Research Division (HED), and
the National Hurricane Center (MHC). See ROAA's definitions of above-, near-, and below-normal
SEASONS.

The outlook calls for 12-15 troplcal storms, with 6-8 becoming hurricanes, and 2-4 of these becoming
major hurricanes. This predicted activity reflects a likely continuation of increased hurricane activity
that began In 1995, relterating our pre-season outlook Issued May 17.

This outlook Is based on favorable conditions now In place In assoclation with the ongoing active
Atlantic multi-decadal signal, which includes warmer than normal sea-surface temperatures in the
troplcal Atlantic. However, weak El Mifo conditions are possible during the next few months, which
makes the probability of an above-normal season slightly less likely from that stated in May, and the
probability of a near-normal season slightly more likely. YWhether El Mo forms or not, considerable
troplcal storm and hurricane activity s expected this season.
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DISCUSSION

1. Expected Activity- 45% chance above normal, 45% chance near normal, 10% chance below
normal

An important measure of the total seasonal activity s NOAAs Accumulated Cyclone Energy (ACE)
index, which accounts for the collective intensity and duration of Atlantic tropical sterms and hurricanes
during a given hurricane season. The ACE Index Is also used to define above-, near-, and below-normal
hurricane seasons (see Background Information). For the 2004 Atlantlc hurricane season the predicted
ACE range |5 90%-150% of the median. This range |s slightly lower than the 100%-160% range stated
in the May outlook, and reflects the increased possibility of weak El Mific conditions during the peak of
the s=eason. An ACE wvalue of 117% of the median corresponds to the lower boundary for an
above-normal season.

The likely range of tropical storms during 2004 s 12-15, with &-B of these systems becoming
hurricanes, and 2-4 of these becoming major hurricanes [categories 3-4-5 on the Saffir-Simpsen
ccale]. While it Is reasonable to expect this range of tropical storms and hurricanes, the total seasonal
activity measured by the ACE index can certainiy be in the expected range without all three of these
criteria being met.

Even If a weak El Mific develops, many of the tropical storms and hurricanes are expected to form
during August-October gver the tropical Atlantic and Caribbean Sea between 9°N-21.5°M. Systems
forming In this regien often become hurricanes and major hurricanes, and generally track westward
toward the Caribbean Sea and/or United States as they strengthen. Histerically, normal-to-above
normal hurricane seasons have averaged 2-3 landfalling hurricanes In the continental United States and
1-2 hurricanes In the reglon around the Caribbean Sea. However, It Is currently not possible to
confidently predict at these extended ranges the number or Intensity of landfalling hurricanes, or
whether a given locality will be impacted by a hurricane this season.

Z. Expected Climate Conditions - Active Atlantic multi-decadal signal, above-normal Atlantic
55Ts, and borderlineg ENSO-neutral/ weak El Nino conditions

Beginning with 1995 all but two Atlantic hurricane seasons have been above normal. The exceptions are
the two El Mifio years of 1997 and 2002. This increased activity contrasts sharply with the generally
below-normal seasons observed during the previocus 25-year period 1970-19%4. The atmospheric and
oceanic conditions controlling these very long-period fluctuations In hurricane actlivity are referred to as
the Atlantic multi-decadal signal.

The active phase of the Atlantic multi-decadal =signal has been a primary contributing factor to the
increased hurricane activity since 1995 (Goldenberg et al. 2001). Key aspects of this signal (Chelliah
and Bell, 2004) are agaln In place, and are conduclve to an above normal season. These aspects
include 1) warmer S5T& across the tropical Atlantic, 2) an amplified subtropical ridge at upper levels
across the central and eastern Morth Atlantic, 3) reduced vertical wind shear in the deep tropics over
the central Morth Atlantic, which results from an expanded area of easterly winds In the upper
atmosphere [(green arrows) and weaker easterly trade winds In the lower atmosphere (dark blue
arrows), and 4) a configuration of the African easterly jet (wavy light blue arrow) that favors hurricane
development from tropical disturbances moving westward from the African coast.

ENSO I= anocther climate phencomenon that can significantly impact seascnal Atlantic hurricane activity
[Gray 1984}, with El Mific acting to reduce activity and La Mifia acting to Increase activity. The most
recent EMS0 Diagnostic Discussion issued by MNOAAs Climate Prediction Center indicates borderline
ENSO-neutral to weak El Mific conditions in the tropical Pacific through Auvgust-October. If 3 weak El
Mifie develops, It could produce enhanced upper-level westerlies and Iincreased vertical wind shear over




the Caribbean Sea and western tropical Atlantic. These conditions would be less conducive to tropical
sturm ard hurrlcame development o that reglen. This pussibility of weak El Nifo comrditions, comblved
with the active multi-decadal signal, s the basis for predicting equal probabilities of an above-or
near-normal Atlantic hurricang season.

3. Multi-decadal fluctuations in Atlantic hurricane activity

Atlantic hurricane seasons exhibit prolonged periods lasting decades of generally above-normal or
below-normal activity. These multi-decadal fluctuations in hurricane activity result nearly entirely from
differences in the number of hurricanes and majer hurricanes forming from tropical storms first named
in_the tropical Atlantic and Caribbean Sea. Tropleal cyclune activity dorlig 1995-2003 has  been
considerably above normal in response to the active phase of the Atlantic multi-decadal signal. During
1995-2003 hurricane seasons have averaged 13 troplcal storms, 7.7 hurricanes, 3.6 major hurricanes,
and have an average ACE Index of 159% of the median. NOAA classifles all but two of these nine
ceasons (the El Mifie years of 1997 and 2002) as above normal. In contrast, during the preceding
1570-195%4 period, hurricane seasons averaged B.6 tropical storms, 5 hurricanes, and 1.5 major
hurricanes, and had an average ACE index of only 70% of the median. MOAA classifies twelve (almaost
one-half) of these 25 seasons as being below normal, and only three as being above normal (1980,
1988, 1989).

Time series of key atmospheric wind parameters and Atlantic 55Ts assoclated with the Atlantic
multi-decadal signal highlight the dramatic differences between these above-normal and below-normal
periods. The active phase of the Atlantic multi-decadal signal was also present during the
above-normal hurricane decades of the 1950s and 1960s, as Indicated by comparing Atlantic S5Ts and
seasonal ACE values.

4, Uncertainties in the Outlook

The primary uncertainties In this outlock are whether a weak El Nifio will develop during
August-October, and If it does develop, whether it will be of sufficient strength to reduce late-season
hurricane  activity. The latest statistical and dynamical ENSO  predictions Indicate borderline
ENSO-neutral/ weak El Nifie conditions through October.

However, there |s considerable uncertainty In these ENSO predictions. If El Nifio does not develop, the
favurable conditivies row o place vwer the tropleal Atlantic will lkely result o an above-menmal Atlantic
hurricane season. This likelihood diminishes depending on how soon an El Nifio develops and how strong
It becomes.

CAUTIONARY NOTES

1) It is currently not possible to confidently predict at these extended ranges the number or intensity of
landfalling hurricanes, or whether a particular locality will be impacted by a hurricane this season.
Therefore, residents amd government agencles In coastal and near-coastal reglons should always
maintain hurricane preparedness efforts regardless of the overall seasonal outlook.

2} Far more damage can be done by one majer hurricane hitting a heavily populated area than by
several hurricanes hitting sparsely populated areas or, of course, not making landfall at all. Therefore,
hurricane-spawned disasters can occur even In years with near-normal or below-normal levels of
activity. Examples of years with near-normal levels of activity that featured extensive hurricane
damage and numercus fatalities include 1960 (Hurricane Donnal, 1979 (Hurricanes David and
Frederic), and 1985 (Hurricanes Elena, Glorla and Juan). Moreover, the nation's costliest hurricane,
Andrew In 1992, occurred during a season with below normal overall activity.
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Summary of

August 10 May17
Season Type 2004 2004
and activit Qutlook Outlook
Chance Above Normal 45%
Chance Near Normal 45%
Chance Below Normal 10 %

Tropical Storms 12-15 12-15
Hurricanes 6-8 6-8
Major Hurricanes 2-4 2-4

ACE % of Median 90%-150% 100%-160%

http://www.cpc.ncep.noaa.gov/products/outlooks/figure1.gif
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Expected Conditions: August-October 2004
—

Warmer SSTs
owel Vertical Wind Shear
and Surface Pressure

Upper-level Easterlies
Expand Westward

Possible El Nitio-related
Increase in upper-level
westerlies and vertical
wind shear

Weaker Easterly
. Trade Winds (Dark
Blue arrow)

Fx fectéd conditions during August-October 2004 are associated with the active
v Atlantic multi-decadal signal. Weak El Nifnio could offset these conditions a bit.
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Seasonal North Atlantic Activity:

s Accumulated Cyclone Energys (ACK) Index

Seasonal Atlantic Hurricane Activity
NOAA's Accumulated Cyclone Energy (ACE) Index
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Tracks of systems that became major

hurricanes after first formingiinid'ropical

Atlantic or Caribbean!Sea

Above-Normal 24-Years
1955- 1970 199% 2[]{]2

Below-Normal 24-Years
1971-1994

Comparison of Above-Normal and Below-Normal years:
67 Major hurricanes vs 27 (more than twice as many)
42 Landfalls vs 15 (almost 3 times as many)

31 landfalls as MH vs 15 (twice as many)

e normal seasons feature substantially more major hurricanes and landfalling

q’

major hurricanes than below-normal seasons. Most of these systems first develop as
truplt:al storms over the tropical Atlantic and Caribbean Sea (Green box).

lofl

9/21/04 4:45 PM



figure6.gif (GIF Image, 767x574 pixels)

I

m s
khhbonwaox

m ﬁ'l
Inds Gl S b W

x 10°6 s-1

k#hpgyamz

lofl

http://www.cpc.ncep.noaa.gov/products/outlooks/figure6.gif

Atmospheric Components;oi

Atlantic Multi-

Anomalous 200-850 hPa Vertical Shear
Stronger Shear

Weaker Shear
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Anomalous 700-hPa Zonal Wind

Weaker Easterlies
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| Stronger Easterlies

Anomalous 700-hPa Circulation
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More Cyclonic

Signal®

Above-Normal Seasons

Weaker vertical wind shear in
boxed region is critical for
hurricane formation.

Weaker easterly trade winds in
boxed region are associated with
northward shift of ITCZ and
favorable African Easterly Jet

(AEJ).

Enhanced cyclonic circulation is
aligned along equatorward flank
of AEJ (boxed region) and

provides energy to developing
tropical disturbances.
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Standardized 5-yr Running Mean Anomalies
ACE index (Blue)
Tropical Atlantic SSTs (Red)

nce 1995, warmer tropical Atlantic SSTs (Red curve) have been associated
l'!bve—nnrmal Atlantic hurricane activity indicated by NOAA’s ACE index
F q_,' necurve) Anomalies are plotted with respect to the 1951-2000 base period
“means.
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